T errorists have the knowledge and capability to strike anywhere in the world . When properl y motivated, they will do whatever is needed to achie ve their objective. Recent examples of terrori st atta ck s include the bombing of the U.S .S. Cole and the destruction and devastation of the Pent agon and the World Trade Center towers. Past terrori st attacks have included the World Trade Center bombing in February of 1993; the Tokyo Subway nerve agent attack , March 1995; and the Oklahoma City bombing, April 1995. Smaller bomb ing incidents, not necessarily classed as terrori st events , have occurred at the 1996 Olympics, at famil y planning clini cs, and recently, at social club s. With the recent war on terrorism initiated by President George W. Bush, the list may grow because of the continued political agenda and retaliatory actions of terrorist organizations all over the world .
All communities, especi ally those in free societies, are vulnerable to incidents involving terrorism. Nearly all communities contain some highly visible targets. These targets usually are situated along routes with major transportati on modes and easy access potential. Communities with manufacturing and testin g facilities are especially vulnerable. Other targets for criminal or terrorist activity include public assemblies, such as large sporting events, public buildings, mass tran sit systems, places with high economic impact, telecommunication s facilities, and places with historical or symbo lic significance.
Despite security, if terrori sts intend to wreak havoc, it is difficult to stop them . An act of terrorism can occur anywhere, at any minute, and when it is least expected. No j urisdiction, urban , suburban, or rural, is totally immune.
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WHAT IS TERRORISM?
Th e Federal Bureau of Investigati on (FBI) defines terrorism as "the unlawful use of forc e against person s or property to intimidate or coerce a government, the civilian population, or any segment thereof, in the furtherance of politi cal or social objectives" (Code of Federal Regulations, 200 I) . This definition includes three elements: • Terrorist activities are illegal and invol ve the use of force.
• The action s intend to intimidate or coe rce. • The actions are committed in support of politi cal or social obje ctives .
In one sense, it makes no difference to an occupational health nurse whether or not the incident is a terrorist act. If the act occurs at a workplace, the occupational health nurse may be among the first to arrive at the scene. Th e size and kind of terrorist action are key factors. However, it is important to note that an act of terrorism is essentially different from typical emergencies. Terrorist acts are geared to inflict harm to humans and destroy property. Occupational health nurses will have to address a new set of circumstances far different from the usual occ upational emergencies fo r which co mpanies have previou sly prepared. Th ese emergen cies can involve mass destructi on of company property, wides pread injury and death, unsafe conditions for caregivers, and the emotional stress brou ght forth by the intenti onal devastation.
WHAT IS A THREAT?
Threats con sist of two elements: moti ve and ability. Dete rmining the threat is a law enforcement function . However, occupational health nurses need to realize any individual or group with both motive and ability to complete the task can perpetrate an act of terrorism. Man y groups possess both the mot ive and the ability. The law enforcement community monit ors these groups constantly to assess the level of threat. The criminal component is the most important aspect separating a terrorist organization and its actions from a legitimate organization. However, any organization, legitimate or not, can resort to terrorist means to achieve its political or social agenda. Also, a terrorist can act alone.
What makes a terrorist event so dangerous is that it is intended to inflict harm and kill. An ungloved employee who gets a small laceration from a box cutter, a careless forklift operator who topples over a stack of palettes, or a line worker with the metal shaving in the eye for failing to use eye protection are examples of accidents as a result of failing to use proper safety precautions. Normally, most occupational emergencies are not criminal in nature. Terrorists go to great lengths to assure the event has the intended impact, even if it means destroying a whole building and killing all of its occupants.
The recent terrorist attacks on the World Trade Center and the Pentagon have shown there can be a sequence of events carefully timed to inflict further harm on those whose job it is to assist others. It is still unclear if this was the true intent or just a result of the attack. This demonstrates the depth to which terrorists can descend to achieve their ends.
Additional hazards to the occupational health nurse include armed resistance, the use of weapons, booby traps, and secondary events such as a subsequent explosion or the collapse of a structure. Experts generally agree there are five categories of terrorist's incidents including biological, nuclear, incendiary, chemical, and explosive. The acronym B-NICE is a simple way to remember the categories. While it is important to understand the five categories of a potential terrorist incident, it is also important to remember the four routes a toxin can enter the human body. They are inhalation, absorption, ingestion, and injection. These routes of exposure are the key to self protection and the protection of coworkers.
B-NleE: AN OVERVIEW
Biological Incidents
Several biological agents can be adapted and used as terrorist weapons. Biological agents pose serious threats given their accessible nature and potential for rapid spread. The potential for devastating casualties is high in a biological incident. These agents are disseminated as aerosols (spray devices), orally (contaminating food or water supplies), dermal (direct skin contact with the substance), or by injection.
The four common types of biological include bacterium, viruses, rickettsiae, and toxins (EMI, 1999) .
Bacteria and rickettsia are single celled organisms that multiply by cell division and can cause disease in humans, plants, or animals. Although true cells, rickettsiae are smaller than bacteria and live inside individual hosts cells. Examples of bacteria include anthrax (Bacillus anthracis), cholera (Vibrio cholerae), plague (Yersinia pestis), and tularemia (Francisella tularensis).
An example of rickettsia is Q fever (Coxiella burnetii).
Anthrax, associated with cattle, sheep, and horse hosts, is spread through the handling of contaminated hair, wool, hides, flesh, or other animal substances lead-ing to cutaneous (dermal) anthrax. However, the purposeful dissemination of spores in aerosol, such as for terroristic purposes, is another way humans could contract the disease--causing a more dangerous form of the illness (EMI, 1999) .
Viruses are the simplest type of microorganisms. They lack a system for their own metabolism and, therefore, depend on living cells to multiply. This means a virus will not live long outside of a host. Types of viruses that could serve as biological agents include smallpox, Venezuelan equine encephalitis, and the viral hemorrhagic fevers such as Ebola and Marburg viruses and Lassa fever (EMI, 1999) .
Toxins are specific poisons made by living organisms. They are highly effective because of their specificity. Toxins generally consist of an amino acid chain of several hundred to a thousand in molecular weight. They can be low molecular organic carbons, as well. Bacteria, fungi, algae, and plants all produce toxins. These toxins can be poisonous. Some have toxicity orders of a magnitude greater than nerve agents.
The 1925 Geneva Protocol prohibited the use of chemical and bacteriological weapons. This protocol also covers the use of weapons based on toxins (Center for Defense and International Security Studies, 2002) . Toxins are easily extracted for use as a terrorist weapon and, by weight, are usually more toxic than chemical agents (Medici, 1996) . Four common toxins thought to be potential biological agents are botulism (Clostridium botulinum), staphylococcal enterotoxin B (SEB), ricin, and mycotoxins.
Ricin, the most readily available, is a toxin derived from the castor bean plant, available worldwide. In 1995, members of a patriot organization were convicted of manufacturing ricin for the intent of killing law enforcement officers. They could have killed more than 100 persons with the amount of toxin they had. Authorities arrested a man in 1993 trying to enter Alaska with weapons, racist literature, and a quarter pound of ricin. According to a federal anti-terrorism statute, the unlicensed possession of ricin is a severe crime. On November 5, 1999, James Kenneth Gluck was arrested for threatening to poison two Colorado judges with ricin. The raw materials for making the toxin were found in his Tampa home (Eitzen, 1997) .
Nuclear Incidents
When dealing with nuclear incidents, there are two fundamental threats. One is the use, or threatened detonation, of a nuclear bomb. The other is the detonation, or threatened detonation, of nuclear materials (radiological dispersal devices [ROOD. It is unlikely any terrorist organization could acquire or build a nuclear device, or acquire and use a fully functional nuclear weapon.
The number of nations with nuclear weapons is small, and each places a high priority on the control of its nuclear weapons. Even if a nation supporting terrorism could develop nuclear capability, experts believe it would be implausible for that nation to turn a complete weapon over to a group that might use it against them (Medici, 1996) . The theft of a completed nuclear weapon is also unlikely. All nations with nuclear capability have placed their nuclear arsenals under the highest security. All Western and former Soviet nuclear weapons are protected with a Permissible Action Link (PAL) system that renders the weapon harmless until the proper code is entered (Medici, 1996) .
The greatest potential terrorist threat for a nuclear weapon would be to use such a device as a form of extortion. The U.S. government has plans to meet such a threatened use. Currently, there is no known instance of any nongovernmental group close to obtaining or producing a nuclear weapon.
The purpose of an attack where nuclear materials are incorporated into a conventional explosive (e.g., RDD) is to spread radioactive materials around the bombsite. This would disrupt normal, day to day activities and raise the level of concern among occupational health professionals related to long term health issues. It could prove to be difficult to perform complete environmental decontamination.
Another possible scenario involving nuclear materials is detonation of a large device, such as a truck bomb (large vehicle with high quantities of explosives), in the vicinity of a nuclear power plant or a radiological cargo transport. Such an attack could have widespread effects. All nuclear power plants have programs to protect against the potential threat that plant personnel may be, or may aid, terrorists. New employees and contractor employees must pass stringent background checks related to employment, education, and criminal histories as well as drug and alcohol screening tests and psychological evaluations. Anyone appearing to be under the influence of drugs or alcohol, or exhibiting erratic behavior, is immediately removed from the work area for evaluation.
In addition, the Nuclear Regulatory Commission (NRC) requires energy companies to conduct random drug and alcohol tests of at least 50% of all employees annually. Nuclear plant employees are also subject to continual behavioral observation programs by trained supervisors and are provided counseling for job related issues or unusual behavior (EMI, 1994) .
Incendiary Incidents
An incendiary device is any mechanical, electrical, or chemical device used intentionally to initiate combustion and start a fire. A delay mechanism consists of chemical, electrical, or mechanical elements. These elements may be used singly or in combinations. Incendiary materials are materials that burn with a hot flame for a designated period of time. Their purpose is to set fire to other materials or structures. Incendiary devices may be simple or elaborate and come in all shapes and sizes. The type of device is limited only by the terrorist's imagination and ingenuity. An incendiary device can be a simple match applied to a piece of paper, or a matchbook and cigarette arrangement, or a complicated self igniting chemical device. Normally, an incendiary device is a material or mixture of materials designed to produce enough heat and flame to cause combustible material to bum after it reaches its ignition temperature.
Each device consists of three basic components: an igniter or fuse, a container or body, and an incendiary 192 material or filler. The container can be glass, metal, plastic, or paper, depending on its desired use. A device containing chemical materials usually is in a metal or other nonbreakable container. An incendiary device using a liquid accelerator usually is in a breakable container (e.g., glass) (EMI, 1999) .
Only specially trained personnel should handle incendiary devices discovered prior to ignition. Handling of such devices by inexperienced individuals can result in ignition and possible injury or death. In addition, proper handling is critical for crime scene preservation.
Chemical Incidents
The primary routes of exposure for chemical agents are inhalation, ingestion, and skin absorption or contact. Injection is a potential source of entry, but is less likely. With the exception of blister agents, inhalation is the primary route of exposure for chemical agents. However, skin absorption or contact with irritant nerve agents and blister agents is also a common route of exposure.
Chemical agents are divided into five classes: • Nerve agents, which disrupt nerve impulse transmissions.
• Blister agents, also called vesicants, which cause severe bums to eyes, skin, and tissues of the respiratory tract. • Blood agents, which interfere with the ability of blood to transport oxygen. • Choking agents, which severely stress respiratory system tissues. • Irritating agents, which cause respiratory distress and tearing, designed to incapacitate. They also can cause intense pain to the skin, especially in moist areas of the body. They are often called riot control agents (Medici, 1996) .
Nerve Agents. Nerve agents are similar in nature to organophosphate pesticides, but with a higher degree of toxicity. The agents include sarin (GB), which have been used by terrorists against Japanese civilians and by the Iraqis against Iran; Soman (GD); tuban (GA); and V agent (VX). These materials are liquids typically sprayed as an aerosol for dissemination. In the case of GA, GB, and GD, the first letter "G" refers to the country, Germany, that developed the agent, and the second letter indicates the order of development. In the case of VX the "V" stands for "venom" while the "X" represents one of the chemicals in the specific compound (Medici, 1996) .
The victims' symptoms are an early outward warning sign of the use of nerve agents. Various generic symptoms similar to organophosphate poisoning can be seen. The victims salivate, lacrimate, urinate, and defecate without much control. Other symptoms include: • Eyes: pinpointed pupils, dimmed and blurred vision, pain aggravated by sunlight. • Skin: excessive sweating. • Muscles: involuntary twitching, contractions, and fine tremors.
• Respiratory system: runny nose and nasal congestion, chest pressure and congestion, coughing and difficulty breathing.
• Digestive system: excessive salivation, abdominal pain, nausea, and vomiting, involuntary defecation and urination.
• Nervous system: giddiness, anxiety, difficulty in thinking and sleeping (nightmares).
Nerve agents resemble water or light oil in pure form and possess no odor. The most efficient distribution is as an aerosol. Small explosions and equipment to generate mists (spray devices) may be present. Nerve agents kill insect life, birds, and other animals as well as humans. Therefore, many dead animals at the scene of an incident may be another outward warning sign or detection clue (Medici, 1996) .
Blister Agents. Blister agents are also referred to as mustard agents because of their characteristic smell. They are similar in nature to other corrosive materials encountered in the workplace. They readily penetrate layers of clothing and are quickly absorbed into the skin. Mustard gas (H, HD) and lewisite (L) are common blister agents. All are toxic, although less so than nerve agents. A few drops on the skin can cause severe injury, but 3 grams absorbed through the skin can be fatal. Clinical symptoms may not appear for hours or days. The symptoms of blister agents include (Medici, 1996) :
• Eyes: redness, tearing, burning, and "gritty" feeling; in severe cases, swelling of the eyelids, severe pain, and spasm of the eyelids. • Skin: within I to 12 hours, initial mild itching followed by redness, tenderness, and burning pain, followed by bums and fluid filled blisters. The effects are enhanced in the warm, moist areas of the groin and armpits.
• Respiratory system: within 2 to 12 hours, burning sensation in the nose and throat, hoarseness, profusely running nose, severe cough, and shortness of breath.
• Digestive system: within 2 to 3 hours, abdominal pain, nausea, bloodstained vomiting, and bloody diarrhea.
Blister agents are heavy, oily liquids, dispersed by aerosol or vaporization using small explosions or spray equipment. In a pure state, they are nearly colorless and odorless, but slight impurities give them a dark color and an odor suggesting mustard, garlic, or onions. Identifying signs of blister agents include complaints of eye and respiratory irritation along with reports of a garlic like odor.
Blood agents. Blood agents interfere with the ability of the blood to transport oxygen, and result in asphyxiation. Common blood agents include hydrogen cyanide (AC) and cyanogen chloride (CK). Cyanogen chloride can cause tearing of the eyes and irritate the lungs. All blood agents are toxic at high concentrations and lead to rapid death. Affected individuals require removal to fresh air and respiratory therapy. Clinical symptoms of individuals affected by blood agents include (Medici, 1996) Choking Agents. Choking agents stress the respiratory tract. Severe distress causes pulmonary edema and resulting asphyxiation. Chlorine and phosgene, common industrial chemicals, are choking agents. Clinical symptoms include: • Eyes: severe eye irritation • Respiratory system: respiratory distress.
Most individuals recognize the smell of chlorine. Phosgene has the odor of newly cut hay (Medici, 1996) .
Irritating Agents. Irritating agents, also known as riot control agents or tear gas, are designed to incapacitate. Generally, they are nonlethal. However, they can result in asphyxiation under certain circumstances. Common irritating agents include chloropicrin, Mace® (J & L Defense Products, Berkeley Springs, WV) (CN), tear gas, capsicum or pepper spray, and dibenzoxazepine (CR). Tear gas (also called CS, CN, or CX) and pepper spray (OC) are chemical compound weapons designed to be used by the military and police to disperse crowds and subdue individuals. They are mucous membrane (the inside of the mouth and nose, among other places, are lined with mucous membrane) and skin irritants. They are mixed with solvents, and delivered through the use of propellants.
Clinical symptoms include: • Burning, irritation of the throat and eyes; tearing of the eyes. • Respiratory distress, coughing, choking, and difficulty breathing. • Nausea and vomiting in high concentrations.
These agents can cause severe skin pain, especially in moist areas. Outward warning signs include the odor of these agents and the presence of dispensing devices. Many dispensing devices are available over the counter.
Explosive Incidents
The U.S. Department of Transportation, Transport Canada, and Secretariat of Communications and Transportation of Mexico categorize explosives as (U.S. Department of Transportation, 2000): • Any substance or article, including a device, designed to function by explosion (e.g., an extremely rapid release of gas and heat). • Any substance or article, including a device, which by chemical reaction within itself, can function in a similar manner even if not designed to function by explosion, unless the substance or article is otherwise classified.
It is estimated that 70% of all terrorist attacks worldwide involve explosives. It is apparent that bombs are the current weapon of choice among terrorist groups. The FBI reports that of 3,163 bombing incidents in the United States in 1994, 77% were because of explosives. In these situations, 78% of all bombs detonate or ignite. Another 22% fail to function as designed. A warning or a threat precedes only 4% of all incidents (EMI, 1994) .
The FBI also noted three other facts: • When public safety agencies know of the presence of a device, they have only a 20% chance of finding it. • Hundreds of hoax bomb incidents are reported each year.
• Residential properties are the most common targets for bombers. Improvised explosive and incendiary devices are designed and assembled to explode and cause fires. The explosion rapidly releases gas and heat, affecting both structures and people. Bombings are the type of terrorist attacks most likely to be encountered. Bombs nearly always work as designed. An important point to remember is that explosions can cause fires, and fires can cause explosions. Occupational health professionals should be aware that a secondary device at a bombing incident might be present. A secondary bomb has the potential to cause more devastation than the initial explosion, which is the intention of the terrorist action.
RESPONDING TO TERRORIST ATTACKS
The five types of incidents (i.e., biological, nuclear, incendiary, chemical, explosive) previously discussed are similar, in some respects, to routine emergencies in the workplace. Occupational health professionals can protect themselves and their work force by using sound judgment and implementing an emergency preparedness program. For each of the five types of incidents, there are outward warning signs and indicators to assist with developing the program and initiating an appropriate course of action. Proper response and safety procedures for both occupational health professionals and company personnel are the key elements to a successful outcome.
Outward Warning Signs and Indicators
At the scene, occupational health nurses need to be aware of the following warning signs indicating the presence of lethal agents from one or more of the threat categories (EMI, 1994) .
Biological indicators could present as a community or workplace public health emergency or might be a focused incident, such as an environmental toxin. In the case of a biological incident, the onset of symptoms may take days to weeks. Typically there are no characteristic signatures because biological agents are usually odorless and colorless. Because of the delayed onset of symptoms, the number of victims and the areas affected may be great because of the migration of infected individuals. On the other hand, some effects, depending on the agent, may be very rapid (as short as 4 to 6 hours).
Indicators of a biological event may include: • An unusual number of sick or dying people or animals. • Dissemination of unscheduled and unusual sprays, especially outdoors or at night. • Abandoned spray devices with no distinct odors.
Any numbers of symptoms may occur. The occupational health nurse should call local hospitals and other health care agencies to determine if additional casualties with similar symptoms have been treated. Casualties may occur within minutes or hours, or may not occur until many days or weeks after the incident has occurred. The agent and the health of the host determine the time from exposure to when symptoms appear.
A comprehensive public health response to a biological or chemical terrorist event involves epidemiological investigation, health care treatment, and prophylaxis for affected individuals, and the initiation of disease prevention or environmental decontamination measures. The Centers for Disease Control and Prevention (CDC) will assist state and local health agencies in developing resources and expertise for investigating unusual events and unexplained illnesses. In the event of a confirmed terrorist attack, the CDC will coordinate with other federal agencies in accord with Presidential Decision Directive 39 (PDD-39). The PDD-39 designates the FBI as the lead agency for the crisis plan and charges the Federal Emergency Management Agency with ensuring that the federal response management is adequate to respond to the consequences of terrorism (U.S. Department of Justice Office of Justice Programs, 2002) . If requested by a state health agency, the CDC will deploy response teams to investigate unexplained or suspicious illnesses or unusual etiologic agents and provide onsite consultation related to medical management and disease control. To ensure the availability, procurement, and delivery of medical supplies, devices, and equipment that might be needed to respond to illness or injury caused by terrorists, the CDC maintains a national pharmaceutical stockpile.
Radiation Indicators. Short of an actual detonation or obvious accident involving radiological materials, there are two ways to be certain radiation is present. One is the presence of the U.S. Department of Transportation placards and labels. The other is to contact the local fire department and emergency medical services that carry the monitoring devices routinely, to monitor the area. If the local fire department or emergency medical services does not have ready access to these instruments, local or state offices of emergency management can provide them.
Incendiary Indicators. Multiple fires may indicate the use of accelerants such as gasoline, rags, or other incendiary devices. Remains of incendiary devices, odors of accelerants, heavy bombing, or fire volume are also key indicators.
Chemical Indicators. After released, a nerve agent's outward warning signs are easy to spot. Within minutes, the most significant sign is rapid onset of similar symptoms in a large group of people. Dermal exposure (clammy skin) and pinpoint pupils (miosis) are the most prevalent indications of nerve agent use. Because nerve agents are lethal, mass fatalities without other signs of trauma are common. Other outward signs of nerve agent release include (Khan, 2000) : • Hazardous materials or laboratory equipment that is not relevant to the occupancy. • Exposed individuals reporting unusual odors or tastes. • Explosions seeming only to destroy a package or bomb device. • Unscheduled dissemination of an unusual spray. • Abandoned spray devices. • Numerous dead animals, fish, or birds. • Absence of insect life in a warm climate. • Mass casualties without obvious trauma. • Distinct pattern of casualties and common symptoms. • Civilian panic in potential target areas (e.g., government buildings, public assemblies, subway systems).
Explosive Indicators. Signs of explosive incidents may be obvious, such as large scale damage to a building, may be difficult to detect initially. Blown out windows and widely scattered debris are additional indicators. Victims may exhibit the effects of the blast, obvious shrapnel induced trauma, appearance of shock like symptoms, or damage to the eardrums.
SELF PROTECTION
Self protection is critical for occupational health nurses to meet the needs of employees and not become victims. Recognizing hazards and their physical effects and implementing the protective measures of time, distance, and shielding are specific protective measures for biological, nuclear, incendiary, chemical, and explosive incidents.
Time, Distance, and Shielding-The Keys to SelfProtection
Much of the traditional training in hazardous materials response builds on these three methods, even though often the explicit link is not made.
Time. Employees should spend the shortest amount of time possible in the hazard area and minimize the time of exposure to the hazard. Time is an ally when the hazard can be expected to become gradually less hazardous. It can be used to protect employees at a crime scene. Techniques such as rapid entries to execute reconnaissance or rescue can also be used. Minimizing time spent in the affected area also reduces the chance of contaminating the crime scene.
Distance. Whenever they can, employees should distance themselves from the hazard. It should be an absolute rule always to maintain a safe distance from the hazard area or projected hazard area. Use of the " Table of Initial Isolation and Protective Action Distances" as found in the North American Emergency Response Guidebook (NAERG,) is advisable (U.S. Department of Transportation, 2000) . It is important to remember that the greater the distance from the source of harm, the less the exposure. Finally, it is advisable to be upwind and uphill of the source, if at all possible.
Shielding. Because it makes sense to let time and distance work to advantage, maintaining significant physical barriers between the potential victim and the hazard is equally sensible. Shielding can take various forms, including vehicles, buildings, walls, and personal protective equipment. Use of personal protective equipment, including self-contained breathing apparatus, greatly increases the chances of a safe and successful response. However, it is crucial to remember that no matter how much shielding is available and how safe it appears to be, it is always vital to take advantage of time and distance as protectors. Implementing the protective measures of time, distance, and shielding is the appropriate course of action to avoid the range of potential hazards at terrorist incidents (EMI, 1999) .
Recognizing Hazards and Their Physical Effects
It is possible for occupational health professionals to be involved in a workplace incident and have difficulty identifying the cause of the situation. Recognizing the APRIL 2002, VOL. 50, NO.4 various hazards that may be present at any kind of incident, whether biological, nuclear, incendiary, chemical, or explosive, and realizing a single incident can present a variety of hazards is the first step.
It is important to keep in mind the B-NICE acronym, the five categories of a potential terrorist incident, discussed earlier. A commonly accepted classification system that identifies six types of harm may be encountered in the workplace. The types of harm include thermal, radiological, asphyxiative, chemical, etiological, and mechanical (TRACEM). Each has different harmful effects (EMI, 1994) .
Thermal. Thermal harm is the result of exposure to the extremes of heat and cold. Heat travels by one of four methods-conduction, convection, radiation, and direct flame contact.
Radiological. Radiological refers to nuclear radiation, not radiation as a type of heat transfer. The occupational health nurse may encounter three types of nuclear radiation including alpha, beta, and gamma. Alpha and beta radiation are found as particles, while gamma radiation is found in the form of rays. Alpha radiation is the least penetrating of the three, and is not considered dangerous unless alpha contaminated particles enter the body. Once inside the body, alpha radiation damages internal organs. Beta radiation is more penetrating than alpha radiation. Beta contaminated particles can damage skin tissue and can harm internal organs if they enter the body. Implementing the use of time, distance, and shielding greatly enhances the employee's safety when dealing with alpha or beta radiation. Gamma radiation has great penetrating power. Gamma rays are high energy ionizing radiation that travel at the speed of light. They can cause skin burns, severely injure internal organs, and have long term physiological effects (EMI, 1994) .
Asphyxiation. Asphyxiants interfere with oxygen flow during normal breathing. There are two types of asphyxiants-simple and chemical. Simple asphyxiants generally are inert gases that displace the oxygen necessary for breathing, and dilute the oxygen concentration below the level useful to the human body. Chemical asphyxiants are more serious. Known as blood poisons, they are compounds that interrupt the flow of oxygen in the blood or the tissues. The asphyxiants prevent proper oxygen distribution and starve the body's cells of oxygen. In both cases, the cells of the body are starved for oxygen by preventing proper oxygen distribution. Examples of chemical asphyxiants include hydrogen cyanide, cyanogen chloride, phosgene, carbon monoxide, aniline, and hydrogen sulfide (Khan, 2000) .
Chemical. The two broad types of harmful chemicals used by terrorists include toxic and corrosive materials. Both can exist as solids, liquids, or gases. These toxic materials produce harmful effects depending on their concentration and the length of exposure-chronic or acute. Nerve agents are examples of toxic materials. Corrosive materials are liquids or solids causing visible destruction or irreversible alterations in human skin tissue at the site of contact. They may be liquids that produce severe corrosion of steel or aluminum. Sulfuric acid 2 The wisest course of action in the likelihood of a potential terrorist incident, although not the easiest, might be to delay entry and await the arrival of more highly trained personnel.
3 As with any mass casualty incident, the psychological effect on occupational health professionals must be addressed. In such a case, appropriate psychological assistance, debriefing, and alternate work assignments can be helpful in handling individual needs.
Activating Resources
The occupational health nurse plays a critical role in identifying the hazard, implementing the protocol, and making the appropriate notifications. Every workplace must have an emergency operations plan designed to SUMMARY Occupational health nurses are facing new challenges that seriously imperil health and safety in the workplace. The risks faced in the current world pose threats for which the occupational health nurse may not be prepared. These threats go beyond any unexpected workplace emergency.
It is critical for all occupational health professionals to understand the implications of these modem threats and the proper response procedures, including the limits of a safe and prudent response. This knowledge will prevent further fatalities. Occupational health nurses need to translate this knowledge into corporate policies and procedures written so safety is the paramount consideration. guide management and employees during incidents of such magnitude. In workplaces using a functional planning approach, an established emergency response plan is in place. Hazard specific appendices can be developed to describe the unique provisions and procedures associated with performing response functions (e.g., direction and control; communications; alert, notification, and warning; emergency public information; evacuation and movement; mass care; health and safety; resource management) in a situation involving terrorism.
Occupational Response to Terrorism
Cangemi, C. W AAOHN ]ourna12002; 50(4), 190-196. It is critical for occupational health professionals to understand the implications of a modern terrorist threat and know proper response procedures and the limits of a safe and prudent response.
Given the likely increase in terrorism related incidents in the United States, familiarity with local, state, and federal plans enables occupational health professionals and their organizations to respond more effectively in the event of a terrorist strike. 4 1 is an example of a corrosive material. Blister agents also behave like corrosives. Chemical hazards are among the most common hazardous materials.
Etiological. This type of harm involves exposure to a living microorganism or its toxin, which causes, or may cause, human disease. Biological agents are the most obvious examples of etiological agents.
Mechanical. This most common type of harm causes trauma from contact with mechanical or physical hazards. Mechanical injury can result from an explosive device that projects shrapnel or antipersonnel materials, such as nails, glass, or concrete into the environment.
